Abstract: Knowledge sharing continues to be an important research topic because it is a prerequisite to good customer relationship management (CRM). Knowledge sharing will lead to higher profitability through increasing CRM capability. This idea seems to have been ignored by other researchers. Previous research has focused on individuals' belief, attitudes, and behaviours that affect knowledge sharing and CRM but had paid little attention to the fact that technology is a mechanism that fosters knowledge sharing and hence increases CRM profitability. Applying the technology acceptance model (TAM) and Delone and McLean (D&M), the article presents a synthesis framework linking technology characteristics, beliefs of users, knowledge sharing, CRM capabilities, and profitability. We test the framework thorough the Structural Equation Modelling (SEM) approach. The data consist of 325 questionnaires for the banking industry in Vietnam. The study reveals that technology characteristics have a significant impact on knowledge sharing but not on CRM. Moreover, the research found that knowledge sharing contributes to improving CRM capability and profitability.
Introduction
Customer relationship management (CRM) is a business strategy that aims to maintain and cultivate relationship with customers. It focuses on the flow of vital, timely, and accurate customer information that is helpful for companies to cultivate customer intimacy (Day, 1994) . It also helps to establish a sustainable relationship with customers, increase customer retention and loyalty, and eventually achieve higher profitability (Kim, Shuh and Hwang, 2003) . Organizations expect to achieve CRM profitability by increasing CRM capability for their employees. CRM capability is the critical factor that will lead to higher profitability by acquiring the greatest number of potential customers and maximizing the value of the customer (Gupta and Lehmann, 2003) . Coltman, Devinney and Midgley (2011) pointed out that CRM has been widely recognized as an important business approach that builds long-term, profitable relationships with specific customers. Scholars have seized on this idea and developed a number of theoretical frameworks specifically tailored for CRM organizational systems (Sin, Tse and Yim, 2005) . Zegordi and Fakhredaei (2011) found out that the various factors can affect CRM adoption. Their results showed that adopter characteristics, environmental hostility, and perceived CRM characteristics have a positive effect on the intention to adopt CRM but not much research has shown the effects of knowledge sharing on CRM.
It is said that intra-firm knowledge-sharing processes are associated with serious challenges and these challenges are even more significant when firms share knowledge externally because organizations have their knowledge preferences, objective, and stocks (Bjerregaard, 2010; Ding, Liu and Song, 2013; Witherspoon et al., 2013) . However, many researchers only focus on the characteristics of individuals and organizations but ignore knowledge sharing that increases CRM capabilities. The idea that CRM capability is influenced by knowledge sharing is new. Intra-organizational knowledge sharing involves the activities of creating, sharing, and using knowledge among employees effectively (Cooper, 2006) . Spreading knowledge to colleagues will increase their skills in CRM. Customer knowledge management is a strategic resource for businesses to improve innovation, facilitate the detection of new market opportunities, and support long-term customer relationship management (Fidel, Schlesinger and Cervera, 2015) . Knowledge sharing is a critical factor that will lead to achieving CRM profitability through operational and economic advantages, especially in the banking industry.
Banking is different from the manufacturing industries that provide knowledge-based products or services. The environment of the banking industry is highly uncertain and crisis-prone (Shih, Hung and Lin, 2010) . Therefore, it is important for banks to focus on the techniques of knowledge sharing to cope with a changing environment. There are many factors that influence the knowledge sharing behaviours of employees. Some researchers have focused on individuals' beliefs, attitudes, and behaviours in knowledge sharing but little empirical research has so far examined technology as a mechanism to foster knowledge sharing in organizations (Andrews and Delahaye, 2000) . Coltman, Devinney and Midgley (2011) pointed out that the effects of IT investment and firm performance can be either negative or positive.
Information technology can spur creativity and provide competitive advantages for organizations. Computer software, hardware, databases, knowledge networks, intranet and internet, and group software are some of the fundamental technological elements that should be part of a successful knowledge management process (Jennex and Olfman, 2006) . Organizations are investing more in tools and technologies in the form of electronic knowledge management systems such as groupware and collaboration tools, knowledge repository, intranets, email discussion forums, desktop computer conferencing, and video and teleconferencing (Kankanhalli, Tan and Wei, 2005) .
Knowledge sharing process has become very crucial to build effective relationships with customers because customer knowledge management is considered as the driving force behind CRM performance (Khodakarami and Chan, 2014) . The endeavour of integration of knowledge sharing process and CRM process for achieving customer satisfaction is a new research stream and remains limited.
Although CRM is strongly dependent on customer knowledge management and knowledge sharing is widely considered the cornerstone of CRM performance, there is no integrated conceptual framework to guide companies to its successful implementation. Knowledge management and CRM have become a topic of growing interest in the literature during the past 10 years (Donate and Guadamillas, 2011) ; it is not yet understood as to what are the main drivers of knowledge management processes and also what is the impact of knowledge management on CRM performance.
When organizations have invested in tools and technologies for supporting knowledge sharing, it doesn't ensure that employees will accept them for sharing (Cross and Baird, 2000) . Hence, it's very important to encourage employees to adapt their information system by understanding the characteristics of tools and technologies in an organizational context. The primary objective of this study is to investigate the level of information technology acceptance in terms of sharing behaviour. The theoretical foundation of our model is based on the technology acceptance model (Davis, 1989 ) and the D&M model (Delone and McLean, 2003) .
Moreover, information technology may improve the CRM capability to sustain valuable customer relationships (Chang, Wong and Fang, 2014; Wang and Feng, 2012) . A technology system is considered to be one of the most important factors that contribute to CRM profitability. Yang (2012) mentioned that a successful CRM is largely dependent on an internal IT service capability because a CRM system is a technology-oriented business strategy. The second objective of this study is to examine the effects of an information system on CRM, and the third objective is to study the impact of intraorganizational knowledge sharing behaviour on CRM capability and profitability.
The following section introduces our theoretical framework with eight key constructs that are based on knowledge management, customer relationship management, and technology acceptance theories. Overall, the paper hypothesizes a causal chain leading from quality of technology system that influences to beliefs of users about the information system, knowledge sharing behaviour, and customer relationship management. We collected data of the banking industry in Vietnam by using a mailed questionnaire survey, and we tested the model and hypotheses using a structural equation modelling (SEM) approach. Finally, the research findings and conclusions are discussed.
Literature review

Customer relationship management
Customer relationship management provides competitive advantages to business sustainability. Sustainability is influenced not only by strategic management but also by customer relationship management. CRM continues to hold a great promise for companies, especially in service business with 61% of organizations having CRM systems survey by Computer Economics (2012).
There is no common definitions for CRM. Some researchers have viewed it as technology while others see it as data storage and analysis or customer-centric strategy (Hamilton, 2001 ). Payne and Frow (2005) pointed out that "CRM should be positioned in the broad strategic context because CRM is not simply an IT solution that is used to acquire and grow a customer base; it involves a profound synthesis of strategic vision; a corporate understanding of the nature of customer value in a multichannel environment; the utilization of the appropriate information management and CRM application; and high-quality operations, fulfilment, and service." CRM strategy aims to concentrate on knowledge about customers and use that knowledge to maintain a long-term relationship. CRM strategy consists of organizational-level CRM performances, goals, policies, standards, and best practices across departments to identify customer behaviour trends. CRM helps corporations to increase customer retention and loyalty and achieve higher customer profitability by training employees in keeping relationship with customers (Bock et al., 2005) . Wang, Chen and Chen (2012) pointed out that effective information acquisition and dissemination are essential to create and manage close customer relationships. Hence, providing CRM capabilities to employees is very important to achieve organization's performance goals. Customer relationship capability allows firms to acquire knowledge about customers and creatively use knowledge to develop new products and services (Ernst et al., 2011) .
Knowledge sharing
Knowledge is becoming the fundamental engine of growth and competition in the global business world. Knowledge is defined as information that is combined with experience, context, influence, and reflection. Knowledge refers to "a fluid mix of framed experience, values, contextual information, and expert insight that provides a framework for evaluating and incorporating new experiences and information. Knowledge originates and prospers in the minds of experts. In organizations, it often becomes embedded not only in documents of repositories but also in organizational routine, process, practices, and norms" (Gammelgaard and Ritter, 2000) . Knowledge can be tacit or explicit. Tacit knowledge refers to the knowledge in people's heads and is difficult to articulate and transfer. Explicit knowledge is the knowledge that has been rendered explicit to a community of people. Edvinsson and Malone (1997) divided knowledge into three major categories: human capital which is knowledge inherent in employees and contractors, structural capital (process and technology based, policies and operating procedure, hardware and software application), and customer/market capital (knowledge about future customer).
Knowledge management will help organizations to understand customers' needs, wants, and create real customer relationships. Knowledge management entails the process of creation, acquisition, and sharing and transferring of knowledge among employees in their organizations. Knowledge sharing has been recognized as a positive force for the survival of an organization and the key to building knowledge-based competitive advantages that create organizational productivity (Nonaka and Takeuchi, 1995) . Knowledge sharing refers to "the provision or receipt of task information, know-how and feedback regarding a product or procedure" that helps employees to solve problems (Fan and Ku, 2010) . Zhang and Li (2010) showed that knowledge sharing is the behaviour and process that help individuals collectively increase the understanding of each other via the articulation and demonstration of personal knowledge. Individuals will mutually exchange their knowledge and jointly create new knowledge.
Knowledge can be shared by face-to-face interactions, as well as synchronous and non-synchronous communication through networking with other experts and staff to organize and capture knowledge (Cummings, 2004) . This will create a platform for employees to contribute to knowledge application and innovation for the organization. Knowledge sharing between employees and within and across teams has led to organizational benefits such as reduction in production costs, greater back-office efficiency, greater customer intimacy, and firm performance (Arthur and Huntley, 2005) . Sáenz, Aramburu and Blanco (2012) pointed out that sharing and acquiring knowledge is often a precondition for innovation in organizational and network contexts. It's very critical to create an environment for fostering knowledge sharing rather than just keeping it. Holland (2010) suggested that knowledge sharing will help reduce the risks faced by organizations. It's necessary for banks to create an efficient system that is easy for employees and staff to share their information and knowledge because interorganizational knowledge sharing will foster collaborative resource coordination, allocation, and integration across different members of a supply chain to achieve their targets (Kim et al., 2012; Shih et al., 2012) Knowledge sharing among employees plays an important role in success of a firm because it will improve the critical knowledge, skill, and abilities of employees in customer relationship management. There are few researches that focus on identifying factors that affect knowledge sharing. Some researchers have examined strategic factors such as leadership and the organizational culture that motivates employees to share knowledge (Druskat and Wheeler, 2003) . Moreover, other researchers have focused on individuals' beliefs, attitudes, and behaviours in knowledge sharing, but little empirical research has examined technology as a mechanism to foster knowledge sharing in organizations (Andrews and Delahaye, 2000) . Technology is also a valuable means to fill the gaps of space and time that foster collaborative work and enable the knowledge transfer process (Robert, 2000) . Technical infrastructure quality will contribute to how employees adopt technology to share their knowledge (Hall, 2001 , Robert, 2000 .
Technology adoption theory: related developments
Information technology plays an important role in knowledge sharing and customer relationship management in achieving and producing new knowledge that supports employees in making good relationships with their customers (Priestley and Samaddar, 2007) . Information technology enhances efficient and effective knowledge production processing such things as data recording, data storage, accessing, and the transfer of knowledge (So and Bolloju, 2005) . Mehta, Hall and Byrd (2014) reported that there is an effect of IT on knowledge-sharing processes, that is, knowledge exchange and knowledge combination, under conditions of project uncertainty. The results fully explained that the relationships and the consideration of a project's outcome are also important.
Technology acceptance refers to the willingness and intention of a user group to use information technology to support a task. It aims to predict and explain user behaviour in using IT systems and investigate how to improve technology usage. The acceptance of technology by users is the critical factor contributing to the success of any information system (Davis, 1989) . Many researchers have studied the users' internal beliefs and attitudes on adopting technology systems (Ortega Egea and González, 2011). There are several models focusing on investigating technology adoption. These models include the theory of reasoned action, theory of planned behaviour (TPB), technology acceptance model, diffusion of innovations theory, social cognitive theory, D&M model, and various extensions of these models.
Theory of reasoned action (TRA) is developed by Fishbein and Aizen (1975) that defines the relationship between beliefs, attitudes, norms, intention, and behaviour. The intention is influenced by person's attitudes and his or her subjective norms that are affected by external factors. Theory of planned behaviour is a theory about the link between beliefs and behaviour that was developed by Icek Ajzen (1991) . TPB is an extension of TRA to explain and predict human beings in specific contexts by investigating perceived behaviour control (Ajzen, 2001) . Perceived behaviour control includes time, resources, abilities, and opportunities to demonstrate a certain behaviour with interest that explained the actual behaviour better than TRA. While TRA and TPB focus on social norm as a critical construct, TAM investigates the efficiency of technology systems that predicts users' intention to technology acceptance. The TAM was developed by Davis in 1986 to study how users come to accept and use technology systems. The model suggests a number of factors that influence how and when people will use technology system such as perceived usefulness and perceived ease of use. However, TAM does not capture the complex and multidimensional nature of IS success. Delone and McLean (1992) model (D&M model) identified six variables of IS success that influence technology acceptance of user groups. The TAM and D&M models have been successfully used in a lot of empirical research to predict behaviours in relation to technology acceptance (Huang, Lin and Chan, 2012) . Al-Debei, Jalal and Al-Lozi (2013) used D&M model as foundational theory to investigate the role of web portals in improving job performance for employees. The TAM and D&M model offer a good framework to improve technology acceptance in knowledge sharing and hence increase customer relationship management.
Hypotheses
Framework
The conceptual framework based on the CRM theory, knowledge management theory, and technology acceptance theories tries to explain how technology acceptance affects knowledge sharing that leads to achieving CRM profitability. The basic rationale of framework is the impact of technology systems on the knowledge sharing among employees within companies and how that impact affects customer relationship management capability and profitability. CRM capability is a firm's ability to understand customer's preference to provide good products and services to customers (Marinova, 2004) . Firms with better CRM capability will be in a better position to track customers' behaviour and enhances customer understanding (Mithas, Krishnan and Fornell, 2005) . The study considers the effect of characteristic of technology systems with four critical constructs on knowledge sharing among employees: system quality, information quality, perceived usefulness, and perceived ease of use. The framework and the specific constructs are shown in Figure 1 . 
Hypotheses
Information system characteristics
The D&M model provides a comprehensive framework to measure performance of information systems with two key elements:
1 System quality for measuring technical success.
2 Quality information for measuring semantic success.
Other elements focus on the parameters related to effectiveness of information system, such as user satisfaction, individual impacts, and organizational impacts. Many systems have two dimensions: one refers to where information is stored in the system and the other refers to system functionalities such as storing, processing, retrieval, and display of information. Information quality and system quality are two key dimensions of a system's characteristics.
System quality aims to measure the desired characteristics of a knowledge sharing system that has key features such as adaptability, availability, reliability, response time, and usability. A system that is well designed and constructed will make it easier for employees to use it and reduce costs for the firm. A system with high flexibility and quality will ensure availability of documentation and ease of use (Salmela, 1997) . Wixom and Watson (2001) showed that system quality in the case of data warehousing had a positive effect on individual productivity.
Moreover, system quality will increase the perceived usefulness by increasing the operational-level efficiency within banks (Bradley, Pridmore and Byrd, 2006) . Higherlevel quality will improve decision-making, response time, and process efficiency (Wixom and Watson, 2001) . The above arguments lead to the hypothesis that system quality will have a positive impact on the perceived usefulness and perceived ease of use. 
Hypothesis 1d: System quality is positively related to CRM capability.
The level of information quality is measured by the level of personalization, completeness, ease of understanding, relevance, and security. High information quality will provide accurate and complete information to staff and conform to employees' needs. Software quality also has a potential impact on the system performance while portability and usability affect software quality and organizational performance (Khaddaj, 2005) . Moreover, high information quality also reflects the need for understandable and consistent graphics and terminology and the need for providing more detailed information about different activities required to be carried out. The system with a userfriendly graphical interface is important to the perceived ease of use (Venkatesh and Morris, 2000) . These characteristics affect perceived usefulness and perceived ease of use of the system. 
Perceived ease of use and perceived usefulness
TAM is the preeminent theory of technology acceptance that was developed by Davis in 1986 . The model is originally designed to predict user's acceptance of information technology and usage in an organizational context. TAM aims to predict real usage intention with two key elements that influence individuals' decision about how and when they will use it (Davis, 1989) . These two key elements are perceived ease of use and perceived usefulness. While perceived ease of use referred to the degree to which a person believes that using a system would be free of effort, perceived usefulness is defined as "the degree to which a person believes that using a particular system would enhance his or her job performance" (Davis, 1989; Davis, Bagozzi and Warshaw, 1989) .
TAM showed that a user's acceptance of information is determined by that user's intention to use the system, while perceived usefulness and ease of use can predict the degree of usage intention. Both perceived usefulness and perceived ease of use affect users' attitude and behaviour towards use of technology and acceptance of technology. The more useful and easier to use the technology system to share knowledge among staff in organizations, the more it will be used. 
Knowledge sharing and customer relationship management
Behavioural intention is measured with the strength of intended effort to perform a behaviour (Ajzen, 1991 ). Individual's beliefs can influence his or her attitude and behaviour. Knowledge sharing behaviour is measured by the degree of adoption, amount of knowledge, and frequency with which staff actually share knowledge with each other in an organization. Intention is measured by the degree of readiness of workers to engage in knowledge sharing. Behavioural intention is properly treated as a weighted function of attitude (Alqasa et al., 2014; Hung, Ku and Chien, 2012) that can reflect how difficult it is to make an individual willing to use something (such as a technology) and also captures how motivated he or she is to perform a given behaviour (Ajzen, 1991) . The theory of planned behaviour also postulates that intention is the direct antecedent of the actual behaviour, which is consistent with TPB and TAM.
Hypothesis 4: A higher level of intention towards knowledge sharing will lead to greater sharing of knowledge.
Knowledge sharing behaviour is one of the critical elements in maintaining competitive advantage by amplifying knowledge sharing between individuals (Grant, 1996) . Knowledge sharing is the most significant factor affecting customer relationship management capabilities. Customer knowledge sharing contributes to strengthening customer relationship. Zhang and Li (2010) suggested that knowledge sharing among employees not only improves but also generates their capability during this process. Employees, especially marketing staff, will establish their mutual understanding via knowledge sharing. They will get more information and knowledge that enhance their CRM capabilities to update customers' needs and preferences on time (Shi and Yip, 2007) . Customer knowledge sharing will transfer existing customer knowledge into organizations to foster customer relationship capabilities. It will connect knowledgerelated elements with CRM systems that have an impact on firm's performance.
Knowledge sharing among cross-functional organizational processes will improve and accumulate knowledge to "identify attractive customer and prospect, initiate and maintain relationships with attractive customers and leverage these relationships into customer level profits" (Morgan, Vorhies and Mason, 2009) . Knowledge sharing in the banking industry appears not only inside the bank's branch but also among other branches. By sharing and exchanging knowledge across units, it will help organizations to focus on new product and price plans (Subramani, 2004) .
Hypothesis 5: Knowledge sharing is positively related to CRM capability.
CRM capability and CRM profitability
CRM capabilities aim to help organizations in increasing return on investments. CRM capabilities are reflected in CRM activities and processes that include sufficient technical, human, and business-related capabilities (Barney, 1991) . CRM capabilities are a series of activities such as customer identification, customer acquisition, customer retention, crossselling, up-selling, and re-establishing relationship with customer (Reineartz et al., 2004) . Wang and Feng (2012) defined CRM capabilities as a three-dimensional construct that includes customer interaction management capability, customer relationship-upgrading capability, and customer win-back capability. The role of CRM is acquisition of new customers and enhancement of occupancy and revenue from existing customers (Roh, Ahn and Han, 2005) by increasing customer satisfaction and loyalty (Winer, 2001) .
CRM has been widely regarded as a technology-enabled business strategy to develop and retain valuable customer relationships. CRM improves firms' business intelligence, decision-making, and efficiency in operations that lead to increased corporate profitability (Ledwith and O'Dwyer, 2009) . Firms with superior CRM capability are in a better position to gather and store customer knowledge. CRM capabilities will maximize profitability by analysing customers and improving business processes. It is very important for companies to pursue competitive advantages by focusing on CRM capabilities because it will support companies to implement and concentrate their efforts on 'getting it right', one capability at time (Coltman, 2007) .
Hypothesis 6: CRM capability is positively related to CRM profitability.
Methodology
Measure
The study pretested the scales through a small sample survey (n = 30) of banking employees. No modifications were made on the basis of survey results; it was believed that the questionnaire was ready for large-scale administration. The constructs were measured with a multi-item Likert-type scale. Table A1 in the Appendix shows each question in the survey questionnaire that is developed for the purpose of this study.
The system quality and information quality scales measure the extent to which quality of technology system is supporting knowledge sharing in organizations. 'Perceived information quality', containing five items, and 'perceived system quality', containing four items, were adapted from the measurements defined by DeLone and McLean (1992) and Ong and Lai (2007) .
The perceived ease of use and perceived usefulness constructs capture the belief of users as 'the degree to which a person believes that using a particular system would enhance his or her job performance' (Davis, 1989) . The study adapted items from prior research to construct those scales defined by Davis (1989) , Venkatesh and Davis (2000) , and Ong and Lai (2007) . To measure knowledge sharing intention and actual knowledge sharing, the study uses scales that were developed by Bock et at. (2005) , Lee (2001) , and Teigland and Wasko (2003) .
The scales of CRM capability were developed by Wang and Feng (2012) . The instrument was utilized to obtain levels of employee skills that relate to the level of customer interaction management, relationship upgrading, and win-back capability. To measure CRM profitability, the research adopted the five-item scale of CRM profitability developed by Roh, Ahn and Han (2005) .
Data collection and sample
This study uses the survey methodology for data collection. The unit of analysis is employees in the banking industry. The questionnaires were sent through email and then by interviewing directly CRM first-line employees who work marketing, sales, call centres, and front offices in banking industry in Vietnam to fill in the questionnaire with appropriate data. The study received 325 usable questionnaires. The result of respondents' demographic shows that the number of female respondents is higher than male respondents, with female respondents accounting for 51.4% of the sample and 48.6% of responses. Among these respondents, 75.7% is under 36 years of age and 48.3% of them are single. As much as 91% of respondents received college/bachelor degree and 6.7% of the total sample had a master degree. These findings suggest that highly educated employees are working in banking industry. Last, more than 80% of respondents work in departments that interact with customers. Because the respondents were all working in banks, we checked for the presence of non-response bias in terms of firm sizes. The survey shows the results of using tool and technology for knowledge sharing in banks. Internet and email are the applications mostly used, followed by instant message and intranet. Table 1 indicates the results of using tools and technologies for knowledge sharing in detail. 
Results
The study was conducted in two stages, one verifying the measurement model and the other verifying the structural model (Anderson and Gerbing, 1988) and testing the hypothesis. In the first stage, the study evaluated construct validity by using CFAs. In the second stage, full analysis was carried out to test the hypothesized relationships.
Confirmatory factor analyses
First, the paper evaluated the measurement properties of CRM capability because of second-order construct. As shown in Table 2 , the square root of AVE of any factors was higher than the correlations between it and all other factors, indicating that the three factors in CRM capability construct are both conceptually and empirically distinct from each other (Fornell and Larcker, 1981) . Moreover, Cronbach's alphas for the scales are 0.83 for customer interaction management capability, 0.85 for customer relationship upgrading capability, and 0.89 for customer win-back capability. Therefore, the threefactor-correlated measurement model of CRM capabilities had acceptable validity. Next, we examined the reliability and validity of all constructs. Individual item reliability was examined based on factor loadings. In Table 3 , it can be seen that the loadings of all indicators are larger than 0.5, which satisfies the requirement; a value higher than 0.6 indicates an item having high reliability and a value lower than 0.5 indicates the item should be ignored (Hulland, 1999) . Convergent validity of constructs can be examined by reliability of constructs, composite of construct, and average variance extracted (AVE) by constructs (Fornell and Larcker, 1981) . As shown in Table 2 , Cronbach's alphas for the scales are 0.91 for system quality, 0.88 for information quality, 0.8 for perceived ease of use, 0.9 for perceived usefulness, 0.8 for knowledge sharing intention, 0.9 for behaviour in knowledge sharing, 0.82 for CRM capability, and 0.89 for CRM profitability. All the results are greater than 0.70, which is above the acceptable threshold. Composite reliability and average variance extracted are higher than the evaluation criteria, with composite reliabilities larger than 0.70, and average variances extracted are larger than 0.50. And all of the factor loadings were highly significant (p < 0.01), providing evidence for convergent validity. Table 4 presents descriptive statistics and variable correlations. The correlation between pairs of constructs is below 0.9, and the square root of AVE is larger than the correlation between constructs. Those match the requirement of discriminant validity. Furthermore, a confirmatory factor analysis (CFA) was carried out. Results of the CFA showed an acceptable model-to-data fit (χ2/df = 1.4; GFI = 0.85, AGFI = 0.83, CFI = 0.96, IFI = 0.96, RMSEA = 0.04). The result satisfies the need for a good modelto-data fit with GFI and AFI greater than .8, CFI and IFI greater than 0.9, and RMSEA less than 0.08 (Bentler and Bonnet, 1980) . The results provide evidence for the convergent and discriminant validity among these core constructs.
Hypothesis testing and discussion
The study uses structural equation modelling to test the hypothesized model presented in Figure 1 . The overall goodness-of-fit was assessed in terms of the three groups of the index: absolute fit measure, incremental fit measure, and parsimonious fit measure. In this study, the authors follow Bentler and Bonnet (1980) processes of goodness-of-fit. The criteria and results of all fit measures in the measurement and the structural model are shown in Table 5 . All indicators are above the acceptable threshold that point to a good fit. Thus, overall, the data indicate an acceptable fit for our hypothesized model (see Table 5 ). Next the study evaluated the significant and the relative strengths of individual links specified by our research model. The results show meaningful support for the research hypothesis (see Table 6 ). The four hypotheses that link system quality to information quality, perceived ease of use, perceived usefulness, and customer relationship management capability (H1a to H1d) are strongly supported except for H1d. The results of system quality are positively (coefficients of 0.19, 0.15, and 0.18) and significantly (p < 0.01) correlated to the degree of information quality, perceived ease of use, and perceived usefulness. H2a to H2c concern the relationships between information quality and perceived ease of use, perceived usefulness, and customer relationship management capability. The results show that information quality strongly and positively affect both perceived ease of use and perceived usefulness (coefficients of 0.14 and 0.13 with p < 0.05). Information quality is insignificantly related to customer relationship management capability (coefficient of 0.02 with p > 0.05). H3b and H3c concern the relationships between the two user's belief variables and knowledge sharing intention. The results show that both perceived ease of use and perceived usefulness strongly and positively affect knowledge sharing intention (coefficients of .15 and .16, respectively, and p < .05 for both). Moreover, the influence of PEOU on POU is indicated in H3a. The positive effect of PEOU on PU is significant and strong as shown by the standardized coefficient of .22 and p < .001. And knowledge sharing is expectedly positively related to actual knowledge sharing among employees in organization (coefficient of .21 and p < .01). H4 is supported. The research indicates in theoretical framework that knowledge sharing behaviour influences customer relationship management capability of employees in organizations (H5) because they all could gain more information and knowledge. As expected, we find that actual knowledge sharing positively relates to degree of customer relationship management (coefficient of .31 and p < .001). H6 concerns the relationship between CRM and CRMP. The positive effect of CRMC on CRMP is strong as indicated by the standardized coefficient of .14 (p < .05). This study extends the already well-established TAM to measure factors that have an impact on knowledge sharing and customer relationship management. The results show that system quality and information quality were independently associated with perceived usefulness and perceived ease of use. In terms of the finding that information systems play an important role in knowledge sharing and customer relationships in banking for connecting or sharing, the results of the present research are consistent with previous research (Khaddaj, 2005) that pointed out that information quality and system quality were significantly positively and independently associated with higher levels of perceived usefulness and perceived ease of use.
In line with previous research (Phang, Kankanhalli and Sabherwal, 2009, Hsieh et al., 2009 ) that found that respondents who scored high on perceived usefulness and perceived ease of use were found to belong to the group reporting significantly higher sharing of their knowledge with their co-workers. The results also indicated that perceived usefulness and perceived ease of use have positive impacts on attitude toward knowledge sharing in banking.
Furthermore, the results indicated that technology systems have a very strong and positive impact on knowledge sharing but there is no impact on customer relationship management. The reason might be that a technology system for knowledge management is different from customer relationship management. In particular, both the characteristics of technology systems affect the users' beliefs about the system to enhance the degree of knowledge sharing.
Moreover, the results show that knowledge sharing contributes to successful CRM. The findings provide further support for the suggestion that knowledge sharing behaviour leads to higher CRM capability and profitability. Knowledge sharing will upgrade the necessary capabilities to increase employees' skills and capabilities to uncover new markets, segments, and establishing long-term relationships with new and existing customers. By upgrading the capabilities of employees and organizations through technology, banks are in a better position to set reasonable strategies to improve organizational performance.
Conclusion
Knowledge sharing is one of the most important factors of success for firms. It is important for determining the factors of knowledge sharing that increase CRM profitability. However, only a little amount of research has paid attention to those factors. This study adopts the well-established TAM and D&M models to measure the impact of information systems on knowledge sharing and CRM. This study provides a theoretical framework for determining the impact of information technology systems on knowledge sharing among employees and in turn the impact of such knowledge sharing on CRM. A structural equation model was used to test the framework. The results of our study indicated that the proposed metrics have a high degree of validity and reliability. The analysis provides a reliable measurement for setting up key constructs in the study of knowledge sharing and customer relationship management.
Previous knowledge management literature supports the views that psychosocial determinants affect behavioural characteristics, and we have found that technology systems of high quality increase knowledge sharing among colleagues in organizations, which in turn leads to high performance in customer relationship management.
The contributions of the study are as follows: first, this study successfully showed that the extended TAM and D&M models have significantly more explanatory power than the conventional models used for assessing knowledge sharing behaviour and CRM capability. We find that while technology systems have a very strong and positive impact on knowledge sharing, there is no impact on customer relationship management. Users who score higher on satisfaction with using information systems are more likely to share their knowledge.
Second, the findings from this study could be adopted to examining determinants of knowledge sharing and customer relationship management. Hence, the research is timely and relevant for understanding system-oriented usage in banking industry.
Last, for practitioners, the findings of this study are very helpful to bank managers because they show how CRM profitability can be increased. The managerial implications of this study are twofold. First, this research will help managers better understand how to improve knowledge sharing and CRM profitability for organizations. With respect to a specific technology perspective, we encourage management to take extra care with regard to technology systems. In general, it is important to have a quality information system to promote and strengthen knowledge sharing among staff in banks. Understanding the factors that affect CRM profitability will enable managers to better handle those factors to improve organizations' performances. Knowledge sharing increases CRM capability not only for CRM employees themselves but also for organizations to develop and maintain good relationships with customers. Findings of this study can assist managers to improve the firm's CRM profitability by increasing customer satisfaction and revenue. Managers can also foster knowledge sharing organization-wide by creating a working environment with sharing-centric culture. Undoubtedly, knowledge sharing organizationwide will connect various functions or departments in organizations that aim to enhance the quality of customer interactions.
Second, our findings indicate that technology systems do not have a significant impact on both knowledge sharing and CRM because they have different technology systems. Management thus needs to take special care on the choice of technology.
Despite its valuable findings and its implications, this study has a number of limitations that may restrict the generalizability of the findings, and these could be addressed in future research. Knowledge sharing and CRM are complex constructs that consider not only technology systems but also many other factors. The characteristics of organizations and individuals have great impacts on knowledge sharing behaviour. And factors that affect CRM profitability are not only CRM strategy but also customer-centric factors such as customer orientation, customer interaction, and customer knowledge. Future studies may benefit from assessing other constructs and variables to make better customer relationships and enhance intra-organizational knowledge sharing.
The data collected are from the banking industry of a single country. The results have low generalization capabilities for other industries or countries. Future research can test other industries and/or countries for comparison and use longitudinal data to check causality of relationships. We try to systematically extend our 'share of customers' with highvalue customers 9
Customer win-back capability (CWC) Wang and Feng (2012) 
9.1
We apologize or compensate in time for the inconvenience or loss that we bring to customers 9. 2 We have a systematic process/approach to re-establish relationships with valued lost customers and inactive customers 9.3
When we find that customers are unhappy with the appropriateness of our product or service, we take corrective action immediately 9. 4 We maintain positive relationships with migrating or unattractive customer on a regular basis 10
Customer relationship management profitability (CRMP) Roh, Ahn and Han (2005) 10.1 CRM systems provide customer information of service 10.2 New markets are increasing after implementation of the CRM system 10.3 Occupancy is increased after implementation of CRM systems 10.4 Customer satisfaction is increased after implementation of CRM systems 10.5 Revenue is increased after implementation of CRM systems
